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A)bservations

AThe main body of
Tiangongl i1s 10.4 m In
length with a maximum
diameter of 3.35 m and a
weight of 8.5 t. A body-
fixed coordinate system IS

established with the center AAn example of SLR data of Tiangeh@n January 18, 2018 at

of mass as the orig(@. UTC 11.1 hThe abscissas the second of day antie ordinateis
The three coordinate axes the relative distancpP from the large CCR to the small ofike
are along the principal gray dataare measured from the large CCR with background
CCR " axes of inertial,, I, 1. noiseThe redmarks the signals from the small CIZ#& change
ATiangongl is equipped withiwo corner cube reflectoreCCR) on the In distance Is due to the combined effect of changes in the

docking interface, which can be used for satellite laser ranging (SLR).| observation direction and the satellite attitude.

AA summary of all observations beforeamtry.Blue dotscontain two reflector data, anckd hollows have single reflector data.
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'l- otational state estimation methods ADetermining the exact angular momentum magnituéts

another problemDirectly solving the rotational speed Is
extremely difficult because the valid observation duration in

ABased on the rotational moti
model with 6 unknown
parameterd, - ., ., > o
and. ' (Lin et al., 2016), anc
the known orbital elements,
can establish the
transformation betweédhe
body-fixed coordinate
systemand the inertial
coordinate system

single pass is much smaller than the rotation period of Tiahg®ng
the time interval between adjacent passes Iis much larger thah this
rotation period, as well as the large dimension of the algorith
makingnP not sensitive to the changeslin

AHowever, it is possible to accurately determine the direction df the
angular momentum (, * ) In a single pass, and the solution in
each pass Is a mutually independent prodasdgwer leff). Due
to the influence of the gravity gradient torque, the angular
momentumrecessearound the normal of the orbital plane.
Variations in , can be reduced to a firgtrder secular linear
change and a secorarder periodic change (Lin et al., 2016). For

AP = —8 - Py a triaxial ellipsoid model, the linear change rate-qof can be
wherel , is the relative vector from the large CCR to approximated as
small oneSis the unit vector to the observation static... Oyy = —cosi- Q-+ jg‘fl cos By (I(1 — 3sin?8'sin® ') + I,(1 — 3sin? & cos? ¢') + L(1 — 3cos &)

Therefore, the magnitude of the angular momentum can be
obtained by numerically solving then H correlation the lower

right).
AUsually, multiple possible solutions & mﬂﬂmm | 1:
obtained for the data from a single i o o T S 200
pass.Fig. ashows the solutions for t ‘ | - a0
main parameters ,, and‘ ., which are = 3 240
the spherical coordinates of the ssf oo U e T T | A
: : R T T T e e T “Bs 09 1 11 12
angular momentuhkhin the orbital o P,
"o a5 90 135 180 225 270 315 360 plane system. Hence, we need to scifeen
b _W( ’, —— all solutions to eliminate false ones,
;05 ’ ] | including inspecting the visibility of the A{esults
E oo ; * : R CCRs In the observation geomefifyg. AThe angular momentum of Tiangdagd its evolution in both the
204y T Y b) and comparing the results from oter body-fixed system and the inertial system are well estimated. Its
¢ t | 1 | adjacent passes. This process eventhially | ytational speed is found to increase.
. ._ '} _ | yeldeda certain orientation of the ADue to the fact that this work is currently under preparation for a
o 45 90 135 10 225 270 315 se0. | @NGUlar momenturi: ( )- referee publication, we will not discuss it in more detail here.
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